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(54) Steering column for automotive vehicle 

(57) A steering column (1) for an automotive vehi- 
cle, provided with an energy absorbing structure. The 
steering column (1) comprises a jacket tube (3). A steer- 
ing shaft (5) is rotatably disposed through bearings (7,8) 
inside the jacket tube (3). The steering shaft (5) includes 
lower (10) and upper (9) shafts which are connected 
with each other through a connection using a resin, the 
resin being able to be sheared by an axial load over a 
predetermined level so as to allow an axial relative 
movement between the lower and upper shafts (9,10). 
An upper bracket (4) is securely supported to a vehicle 
body of the automotive vehicle. The upper bracket (4) 
includes generally parallel first and second support sec- 
tions (18) which are movable upon receiving an energy 
in an axial direction of the steering shaft (5) so as to 
absorb the energy. The first and second support sec- 
tions (18) have respectively first and second openings 
(21). A distance bracket (27) includes generally parallel 
first and second side wall sections (27a) between which 
a part of the jacket tube (3) Is securely supported. The 



first and second side wall sections (27a) are located 
between the first and second support sections (18) of 
the upper bracket (4), the first and second wall sections 
(27a) having respectively first and second elongate 
holes (28). Each elongate hole (28) has a predeter- 
mined length and has an axis which inclines relative to 
an axis of the steering shaft (5). Each elongate hole (28) 
has a first end (28a) and a second end (28b) which is 
positioned rearward relative to the first end (28a) with 
respect to the vehicle body. The first end (28a) is posi- 
tioned closer to the axis of the steering shaft (5) than the 
second end (28b). A bolt (22) passes through the first 
and second openings (21) of the upper bracket (4) and 
the first and second elongate holes (28) of the distance 
bracket (27) so as to fix the distance bracket (27) to the 
upper bracket (4). The bolt (22) Is normally located 
closer to the first end (28a) than to the second end (28b) 
of each elongate hole (28). 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention relates to improvements in a 
steering column for an automotive vehicle, and more 
particularly to the improvements in an energy absorbing 
configuration of the steering column to accomplish 
reduction in an initial load in a secondary collision of the 
automotive vehicle. 

2. Descripti on of the Prior Art 

[0002] In general, in an automotive vehicle, a steering 
column is located below an instrument panel within a 
passenger compartment and secured inclined relative 
to a vehicle body. The steering column is provided with 
an energy absorbing configuration to absorb an impact 
energy when an impact load is applied to a steering 
wheel in a vehicle collision, in order to prevent a vehicle 
occupant from being injured upon the occupant's colli- 
sion against a steering wheel. A variety of such energy 
absorbing configurations have been hitherto proposed 
and put Into practical use. Such energy absorbing con- 
figurations basically Include a first structure In which the 
steering column can axlally contract, a second structure 
in which a bracket for supporting the steering column to 
a vehicle body can slide and get off from the vehicle 
body, and a third structure in which the bracket for sup- 
porting the steering column to the vehicle body can 
make its plastic deformation such as partial bending or 
breakage in a state to be fixed to the vehicle body. The 
first structure is arranged, for example, as follows: The 
steering column includes a steering shaft whtoh con- 
sists of a rod-shaped lower shaft, and a pipe-shaped 
upper shaft. The lower shaft Is axially fitted in the upper 
shaft, in which a molded resin is interposed between the 
lower and upper shafts to secure them. The steering 
column can axially contract when the molded resin is 
sheared upon receiving impact energy of the vehicle 
occupant. Recently, combination of the first, second and 
third structures has been increasingly used. 
[0003] Now, a secondary collision occurs in the vehi- 
cle collision so that the vehicle occupant moves forward 
in parallel with a vehicle cruising direction and strikes 
against the steering wheel. It has been known that an 
impact load applied to the steering wheel produces a 
component force along the axis of the steering column 
and another component force perpendicular to the 
steering column axis. 

[0004] In this connection, drawbacks have been 
encountered in the conventional steering columns pro- 
vided with the energy absorbing configurations, as set 
forth below. That is. when the steering column moves 
forward with respect to the vehicle body upon receiving 
the impact load, an energy absorbing action by the 



above-mentioned second or third energy absorbing 
structure and another energy absorbing action by the 
above-mentioned first energy absorbing structure are 
simultaneously made. As a result, there is a tendency 
5 that an initial load becomes high in an impact energy 
absorption process during the secondary collision. 

BRIEF SUMMARY OF THE INVENTION 

10 [0005] It is an object of the present invention to pro- 
vide an improved steering column for an automotive 
vehicle, which can effectively overcome drawbacks 
encountered in conventional steering columns for auto- 
motive vehicles. 

15 [0006] Another object of the present invention is to 
provide an improved steering column for an automotive 
vehicle, which can sharply lower an initial load In an 
Impact energy absorption process during a secondary 
collision of a vehicle collision. 

20 [0007^ A further object of the present Invention is to 
provide an improved steering column for an automotive 
vehicle, by which a time lug is produced between an 
energy absorbing action made by an energy absorbing 
structure and another absorbing action rriade by 

25 another energy absorbing structure, the both energy 
absorbing structures being formed separate in a steer- 
ing shaft of the steering column. 
[0008] An aspect of the present Invention resides in a 
steering column for an automotive vehicle, which com- 

30 prises a jacket tube. A steering shaft is rotatably dis- 
posed through bearings inside the jacket tube. The 
steering shaft includes lower and upper shafts which 
are connected with each other through a connection 
using a resin, the resin being able to be sheared by an 

35 axial load over a predetermined level so as to allow an 
axial relative movement between the lower and upper 
shafts. An upper bracket is securely supported to a vehi- 
cle body of the automotive vehicle and has an opening. 
The upper bracket takes an energy absorbing structure 

40 for absorbing an energy in an axial direction of the 
steering shaft. A distance bracket is securely supporting 
a part of the jacket tube. The distance bracket Is formed 
with an elongate hole having a predetermined length 
and having an axis which inclines relative to an axis of 

45 the steering shaft. The elongate hole has a first end, 
and a second end whteh is positioned rearward relative 
to the first end with respect to the vehicle body. The first 
end is positioned closer to the axis of the jacket tube 
than the second end. Additionally, a bolt passes through 

50 the opening of the upper bracket and the elongate hole 
of the distance bracket so as to fix the distance bracket 
to the upper bracket. The bolt is normally located closer 
to the first end than to the second end of the elongate 
hole. 

55 [0009] Another aspect of the present invention resides 
in a steering column for an automotive vehicle, compris- 
ing a jacket tube. A steering shaft is rotatably disposed 
through bearings inside the jacket tube. The steering 



2 



<EP 092B733A2 I > 



3 



EP 0 928 733 A2 



4 



( 



ghaft includes lower and upper shafts which are con- 
nected with each other through a connection using a 
resin, the resin being able to be sheared by an axial 
load over a predetermined level so as to allow an axial 
relative movement between the lower and upper shafts. 5 
An upper bracket is securely supported to a vehicle 
body of the automotive vehicle. The upper bracket 
includes generally parallel first and second support sec- 
tions which are movable upon receiving an energy in an 
axial direction of the steering shaft so as to absorb the 10 
energy. The first and second support sections have 
respectively first and second openings. A distance 
bracket includes generally parallel first and second side 
wall sections between which a part of the jacket tube is 
securely supported. The first and second side wall sec- 15 
tions are located between the first and second support 
sections of the upper bracket, the first and second wall 
sections having respectively first and second elongate 
holes. Each elongate hole has a predetermined length 
and has an axis which inclines relative to an axis of the 20 
steering shaft. Each elongate hole has a first end, and a 
second end which is positioned rearward relative to the 
first end with respect to the vehicle body. The first end is 
positioned closer to the axis of the steering shaft than 
the second end. A bolt passes through the first and sec- 25 
ond openings of the upper bracket and the first and sec- 
ond elongate holes of the distance bracket so as to fix 
the distance bracket to the upper bracket. The bolt is 
normally located closer to the first end than to the sec- 
orKl end of each elongate hole. 30 
1001 0] With the above steering column, in the second- 
ary collision of a vehicle collision, when the vehicle 
occupant collides against the steering wheel, the steer- 
ing column is assumed to move forward in parallel with 
a vehicle cruising direction under the load of the vehicle 35 
occupant. Consequently, the distance bracket moves 
forward with respect of the vehicle body through the 
elongate hole through which the bolt is passed, in a 
state where the upper bracket is left as it is. As a result, 
the resin (as a part of an energy absorbing structure) in 40 
the connection between the upper and lower shafts of 
the steering shaft is sheared to allow an axial relative 
movement between the lower and upper shafts, before 
another energy absorbing structure formed in the upper 
bracket functions to exhibit its energy absorbing action. 45 
Thus, a time lug is produced between the actions of the 
two separate energy absorbing structures in the steer- ' 
ing column, thereby suppressing at a low value the ini- 
tial load in the secondary collision of the vehicle 
collision. It is to be noted that such remarkable advanta- so 
geous effects can be obtained merely by utilizing such a 
simple configuration as to form the inclined elongate 
hole in the distance bracket. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

Rg. 1 is a side view, partiy in section, of an err^od- 
iment of a steering column according to the present 

invention; 

Rg. 2 is a front view, partly in section, of a lower 
bracket of the steering column, as viewed from a 
direction of an arrow A in Fig. 1 ; 
Rg. 3 is a view of an upper bracket of the steering 
column, taken in the direction of arrows substan- 
tially along the line B-B of Fig. 1 ; 
Fig. 4 is a sectional view taken in the direction of 
arrows suk)Stantially along the line D-D of Fig. 1 ; 
Rg. 5 is an exploded perspective view of the upper 
bracket of the steering column; 
Rg. 6 is a fragmentary side view showing an essen- 
tial part of the distance bracket; 
Rg. 7 is a schematic illustration showing a second- 
ary collision in connection with the steering column 
of Fig. 1; 

Rg. 8 is a fragmentary side view of the upper 
bracket, showing an operational mode of a distance 
bracket incorporated with the upper bracket; and 
Rg. 9 is a fragmentary side view similar to Fig. 8 but 
shows another operational mode of the distance 
bracket, following the operational mode of Fig. 8. 

DETAILED DESCRIPTION OF THE INVENTION 

[0012] Referring now to Figs. 1 to 6 of the drawings, 
an embodiment of a steering column for an automotive 
vehicle is illustrated by the reference numeral 1. The 
steering column 1 comprises a jacket tube 3 which is 
provided at its longitudinal central section with an upper 
bracket 4 and at its lower end section with a lower 
bracket 2. A steering shaft 5 is disposed inside the 
jacket tube 3 in a manner to extend along the axis of the 
jacket tube 3. A steering wheel (not shown) is con- 
nected to an upper end section of the steering shaft 5. 
An intermediate shaft 6 to be connected to a steering 
gear unit (not shown) is connected through a universal 
joint type coupling (not identified) to a lower end section 
of the steering shaft 5. 

A bearing 7 is fixed inside the upper end section of the 
jacket tube 3. The lower end section of the jacket tube 3 
is bulged so as to be increased in inner diameter. A 
bearing 8 is disposed inside the jacket tube 3 at a posi- 
tion immediately above the bulged lower end section. 
The steering shaft 5 is rotatably supported by the bear- 
ings 7, 8 which are separate from each other. The steer- 
ing shaft 5 includes an upper shaft 9 which has a lower 
portion which has an inner peripheral surface which is 
generally oval in cross-section as seen in Fig. 4. The 
upper end section of the upper shaft 9 projects from the 
upper end of the jacket tube 3. The steering shaft 5 fur- 
ther includes a lower shaft 10 which is aligned with the 
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upper shaft 9 and has a generally oval cross-section in 
its outer peripheral surface as seen in Fig. 4. The upper 
end section of the lower shaft 10 is fitted into the lower 
end section of the upper shaft 9 throughout a predeter- 
mined length thereby constituting a fitting connection 5 
part (no numeral). 

[0013] In this fitting connection part, the lower shaft 10 
Is formed at its outer peripheral surface with peripheral 
grooves 40. 40. while the upper shaft 9 is formed with 
small through-holes 9a, 9a each of which is axially coin- 10 
cident with each of the peripheral groove 40. as shown 
in Fig. 4. In production of the steering column 1 , a resin 
or plastic R is filled through the small through-holes 9a. 
9a of the upper shaft 9 Into the peripheral grooves 40. 
40 of the lower shaft 10. so that the upper shaft 9 and is 
the lower shaft 10 are fixed integral with each other 
when the resin is solidified in the state shown in Fig. 4. 
It will be understood that when an axial load over the 
predetermined level is input, the resin R filled in the 
through-holes 9a is sheared so as to make a telescopic 20 
movement between the upper and lower shafts 9, 10, 
thereby accomplishing contraction of the steering shaft 
5. 

[0014] As shown in Fig. 2, the lower bracket 2 is 
formed of a steel plate or sheet and has a large opening 25 
12 in which the jacket tube 3 is disposed or loosely fitted 
in a manner to extend through the steel plate to form a 
generally crescentic space between the outer periphery 
of the jacket tube 3 and the inner periphery of the lower 
bracket 2 which periphery defines the opening 12. The 30 
steel plate of the upper peripheral section of the lower 
bracket 2 is bent to be inclined rearward to form a body 
installation section 14 to be connected to a vehicle body 
(not shown). The body installation section 14 is pro- 
vided at its left- and right-side end sections with rein- 35 
forcement flanges 13, 13 each of which is formed by 
bending the left- or right-side end section at right 
angles, so that each reinforcement flange 13 is perpen- 
dicular to the main body of the steel plate. The jacket 
tube 3 is welded at its outer peripheral surface with an 40 
inner peripheral section of the lower bracket 2 defining 
the opening 12 in such a manner that the jacket tube 3 
is perpendicular to the main body of the steel plate of 
the lower bracket 2. A part of a lower peripheral section 

15 of the steel plate of the lower bracket 2 is bent 45 
upwardly at right angles to form a reinforcement flange 

16 which is located below the inner peripheral section at 
which the jacket tube 3 is welded. It is to be noted that 
the intermediate side sections 1 1 of the steel plate of 
the lower bracket 2 Is able to make its elastic bending so 

k deformation so as to cope with a tilt operation of the 

steering column 1 . In other words, when the steering 
column 1 is tilted, the intermediate side sections deform 
to be slightly bent to allow the tilt movement of the steer- 
ing column 1 . It will be understood that a tilting angle of ss 
the steering column 1 is not so large while the lower 
bracket 2 is elastically deformable. and therefore no 
breakage will occur in the lower bracket 2. 



[001 5] As shown in Figs. 3 and 5. the upper bracket 4 
. is formed of a steel plate or sheet and includes a body 
installation section 1 7 which is connected to the vehicle 
body. Front wall or support sections 18, 18 extend from 
the opposite skies (the right and left side portions F. F) 
of the front portion of the body installation section 17 in 
such a manner as to be perpendicular to the installation 
section 17. Column installation sections 19, 19 extend 
respectively from the inside portions of the front wall 
sections 1 8. 1 8 and perpendicular to the front wall sec- 
tions 18. 18 or in a direction along the axis of the jacket 
tube 3, in which the jacket tube 3 is located between the 
opposite column installation sections 19, 19. The body 
installation section 17, the wall sections 18. 18 and the 
column Installation sections 19, 19 are formed integral 
with each other to form a one-piece structure. A smooth 
or rounded bent section 20 is formed between each side 
portion F of the installation section 1 7 and each front 
wall section 18 as shown in Rg. 1, in which the bent 
section 20 has a predetermined curvature. The bent 
section 20 can be deformed under a load over a prede- 
termined level. A clearance a is formed between the 
installation section 17 and the upper end edge of each 
column installation section 19 as shown in Figs. 1 and 3. 
[0016] The column installation sections 19. 19 are 
formed respectively with elongate tilt openings 21, 21 
which extend generally vertically. A tilt bolt 22 Is passed 
through these tilt openings 21 . 21 and has a head sec- 
tion 22a at which a stopper 23 is secured with a nut 23a. 
The tile bolt 22 has a threaded section 22b which are 
located generally opposite to the head section 22a. A tilt 
nut 24 is engaged with the threaded section 22b and 
fixed to a tilt lever 25. A stopper 26 is mounted on the titt 
bolt 22 and interposed between the tilt nut 24 and the 
column installation section 19. Each of the stoppers 23, 

26 has a bent end portion 30 which is formed by bend- 
ing the tip end portion of the stopper at right angles. 
[0017] A distance bracket 27 having a generally C- 
shaped cross-section is welded to the lower surface of 
the jacket tube 3. The distance bracket 27 has generally 
parallel side wall sections 27a. 27a which are con- 
nected with each other by a floor wall section 27b. in 
which the side wall sections 27a. 27a are welded to the 
lower surface of the jacket tube 3. The distance bracket 

27 is disposed between the column installation sections 
1 9, 19 in such a manner that the side wall sections 27a, 
27a are respectively in contact with the column installa- 
tion sections 1 9, 1 9. The side wall sections 27a, 27a are 
formed respectively with elongate through-holes 28, 28 
each of which has a predetermined length and has first 
and second opposite rounded ends 28a. 28b. The first 
rounded end 28a is positioned forward relative to the 
second rounded end 28b in a fore-and-aft direction of a 
vehicle body (not shown) of the automotive vehicle. The 
tilt bolt 22 is passed through these elongate through- 
holes 28. 28 as show In Figs. 3, 5 and 6, while the tilt 
bolt is passed tiirough the tilt openings 21. 21 so that 
the distance bracket 27 is generally vertically movable, 
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constituting a tilt mechanism oi the steering column 1 . 
Each elongate through-hole 28 has an axis (not shown) 
which Inclines relative to an axis C of the steering col- 
umn 1 or of the steering shaft 5 in such a manner that 
the first rounded end 28a is positioned above relative to 5 
the second rounded end 28b with respect to the steer- 
ing column axis C. 

[0018] In other words, the axis of each elongate 
through-hole 28 inclines forward in the fore-and-aft 
direction of the vehicle body relative to a direction per- 
pendicular to the steering column axis C, in which the 
first rounded end 28a located on the frontward side of 
the vehicle body is located above the second rounded 
end 28b located on the rearward side of the vehicle 
body. As a result of this arrangement of the elongate- 
holes 28. 28. as shown in Fig. 7, the tilt bolt 22 can move 
in each elongate through-hole 28 along the axis of the 
elongate through-hole 28 under the action of a compo- 
nent force F2 of an impact load F, so that the jacket tube 
3 of the steering column 1 can move to the frontward 
side of the vehicle body. At this time, the movement of 
the jacket tube 3 in the axial direction of the steering col- 
umn 1 Is made by virtue of the an-angement in which the 
axis of each elongate through-hole 28 inclines forward 
in the fore-and-aft direction of the vehicle body relative 
to the direction perpendicular to the steering column 
axis C. 

[0019] It will be appreciated that it is preferable that 
the tilt bolt 22 is normally positioned close to or contact- 
ing with the first rounded end 28a on the frontward side 
of the vehicle body. In order to accomplish this arrange- 
ment, the bent end portion 30 of the stopper 23 is 
inserted and engaged with a rectangular opening 29 
formed in the side wall section 27a of the distance 
bracket 27. Additionally, the bent end portion 30 of the 
stopper 26 is similarly inserted and engaged with a rec- 
tangular opening 29 formed In the other side wall sec- 
tion 27a. Thus, the tilt bolt 22 is normally positioned 
close to or contacting the first rounded end 28a located 
closer to the steering column axis C than the second 
rounded end 28b. Accordingly, the tilt bolt 22 is normally 
fixed at a predetermined position relative to the distance 
bracket 27. and therefore no trouble occurs when a tilt of 
the steering column 1 is set. 

[0020] Next, a manner of operation of the steering col- 
umn 1 will be discussed. 

[0021] First, the tile operation of the steering column 
1 will be explained. 

[0022] When the tilt lev^er 25 is turned downward to 
rotate the tilt nut 24, a tightening action of the column 
installation sections 19. 19 to the distance bracket 27 
under the action of the tilt nut 24 and the head section 
22a of the tilt bolt 22 is loosened, and therefore the dis- 
tance bracket 27 becomes movable in both the gener- 
ally upward and downward directions. Then, the jacket 
tube 3 is tilted through the steering wheel to take a 
desired Inclined state, in which the jacket tube 3 can be 
rotationally moved generally vertically around a position 



at which the jacket tube 3 is welded to the inner periph- 
eral section of the steel plate of the lower bracket 2. It 
will be understood that the lower bracket 2 is prevented 
from being broken because the maximum angle of tilting 
of the Jacket tube 3 Is small while the lower bracket 2 
makes Its elastic deformation. 

[0023] When the tilt lever 25 is restored to its original 
position, the jacket tube 3 is locked to keep the above 
inclined or tilted state. In other words, the distance 
bracket 27 is put between the column Installation sec- 
tions 19, 19 under pressure developed between the 
head section 22a of the tilt bolt 22 and the tilt nut 24. As 
a result, the distance bracket 27 Is fixed between the 
column installation sections 19. 19 under friction. 
[0024] Subsequentiy. the shock absorbing function of 
the steering column 1 in a vehicle collision will be 
explained. 

[0025] At a primary collision in a head-on collision, the 
front-side parts of the vehicle body move rearward, and 
therefore the jacket tube 3 is moved reanward in tiie 
vehicle body. In this case, the front wall sections 18. 18 
of the upper bracket 4 are pushed rearward so that tiie 
upper end edge of the column installation sections 19, 
1 9 moves toward the installation section 1 7 reducing tiie 
clearance a and finally comes into contact with the 
lower surface of the installation section 1 7. Thus, a rear- 
ward movement of the jacket tube 3 is stopped. 
[0026] At a secondary collision following the primary 
collision, when the load of a driver or vehicle occupant 
M is applied to the steering wheel 31 as shown in Fig. 7. 
the load F Input parallel with a direction in which the 
vehicle cruises produces a component force F1 along 
the steering column axis C and another component 
force F2 perpendicular to the steering column axis C. 
Under the action of the component force F2, the steer- 
ing column 1 is to be turned upwardly around the lower 
bracket 2. Since the component force F2 Is normally 
larger than a fixing force due to the tilt bolt 22. the tilt bolt 
22 moves to the upper end of the elongate tilt opening 
21 and is stopped relative to the upper bracket 4 as 
shown in Rg. 8. 

[0027] After the tilt bolt 22 has moved to the upper end 
of the elongate tilt opening 21 . the distance bracket 27 
moves from the upper rounded end 28a to the lower 
rounded end 28b of the elongate through-hole 28 as 
shown in Fig. 9, in which tiie upper shaft 9 is forced to 
the lower shaft 10 by a moving amount of tiie distance 
bracket 27 in the direction of the steering column axis C 
so that the resin R filled in the small through-holes 9a of 
the upper shaft 9 is sheared. At this time, the bent end 
portions 30, 30 of the stoppers 23. 26 come out of the 
rectangular openings 29, 29 of the distance bracket 27 
or deform so as to allow the jacket tube 3 to move down- 
ward. 

[0028] Then, under the action of the component force 
F1 , the front wall sections 18. 18 and the column instal- 
lation sections 19, 19 of the upper bracket 4 are turned 
fonward with respect to the vehicle body around tiie 
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bend sections 20, 20 while the lower bracket 2 is 
deformed. It will be understood that the energy of the 
load F can be absorbed upon forward turning of parts of 
the upper bracket 4 with respect to the vehicle bod/. 
[0029] Thus, by utilizing the component force F2 s 
which is produced In the secondary collision and per- 
pendicular to the steering column axis C. shearing 
action is made on the resin (R) connection between the 
upper shaft 9 and the lower shaft 1 0 through the inclined 
elongate through-holes 28 (of the distance bracket 27) io 
through which the tilt bolt 22 passes, before the parts of 
the upper bracket 4 are bent around the bent sections 
20. This causes a time lag between the shearing of the 
resin connection and the initiation of deformation of the 
upper bracket 4. thereby accomplishing lowering the ini- 75 
tial load applied to the steering column 1. 
[0030] While the steering column of the above embod- 
iment has been shown and described as being provided 
with a tilt mechanism by which the steering wheel is ver- 
tically adjustable, It will be understood that the principle 20 
of the present invention may be applied to steering col- 
umns provided with no tilt mechanism. In such a case, 
the tilt through-holes 21 of the upper bracket 4 are 
formed circular so as to prevent the tilt bolt 22 from mov- 
ing relative to the upper bracket 4. Besides, although 2s 
the upper bracket 4 itself has been shown and 
descritDed as being configured to be provided with an 
energy absorbing structure for at>sorbing a forward 
energy in the direction of the steering column axis C, 
such an energy absorbing structure may be provided so 
separate from the upper bracket 4. 

[0031] As appreciated from the above, according to 2. 
the above embodiment, in the secondary collision of the 
vehicle collision, the steering shaft can be moved for- 
ward with respect to the vehicle body by utilizing the 35 
inclined elongate through-hole through which the tilt bolt 
is passed. Consequently, the resin (as a part of an 
energy absorbing structure) in the axial connection 
between the upper and lower shafts of the steering shaft 
is sheared to break the connection, before another 40 3. 
energy absorbing structure formed in the upper bracket 
functions to exhibit Its energy absorbing action. Thus, a 
time lug is produced between the actions of the two sep- 
arate energy absorbing structures in the steering col- 
umn, thereby suppressing at a low value the initial load 45 
in the secondary collision of the vehicle collision. It will 4. 
be understood that such remarkable advantageous 
effects can be obtained merely by utilizing such a simple 
configuration as to form the inclined elongate through- 
holes in the distance bracket. so 

Claims 

1. A steering column for an automotive vehicle, com- 
prising: 55 

a jacket tube; 

a steering shaft rotatably disposed through 



bearings inside said jacket tube, said steering 
shaft including lower and upper shafts which 
are connected with each other through a con- 
nection using a resin, the resin being able to be 
sheared by an axial load over a predetermined 
level so as to allow an axial relative movement 
between said lower and upper shafts; 
an upper bracket securely supported to a vehi- 
cle body of the automotive vehicle and having 
an opening, said upper bracket taking an 
energy absorbing structure for absorbing an 
energy in an axial direction of said steering 
shaft; 

a distance bracket securely supporting a part 
of said jacket tube, said distance bracket being 
formed with an elongate hole having a prede- 
termined length and having an axis which 
inclines relative to an axis of said steering 
shaft, said elongate hole having a first end. and 
a second end which is positioned rearward rel- 
ative to said first end with respect to the vehicle 
body, said first end being positioned doser to 
the axis of said steering shaft than said second 
end; and 

a bolt passing through said opening of said 
upper bracket and said elongate hole of said 
distance bracket so as to fix said distance 
bracket to said upper bracket, said bolt being 
normally located closer to said first end than to 
said second end of said elongate hole. 

A steering column as claimed in Claim 1, further 
comprising a stopper for normally fixing said bolt at 
a position closer to said first end than to said sec- 
ond end of said elongate hole, said stopper being 
fixedly interposed between said bolt and a part of 
said distance bracket, said stopper being deforma- 
bte upon receiving said axial load. 

A steering column as claimed in Claim 1 . wherein 
said bolt is circular in cross-section, wherein each 
of said first and second ends of said elongate hole 
of said distance bracket is formed rounded to take a 
semicircular shape. 

A steering column for an automotive vehicle, com- 
prising: 

a jacket tube; 

a steering shaft rotatably disposed through 
bearings inside said jacket tube, said steering 
shaft Including lower and upper shafts which 
are connected with each other through a con- 
nection using a resin, the resin being able to be 
sheared by an axial load over a predetermined 
level so as to allow an axial relative movement 
between said lower and upper shafts; 
an upper bracket securely supported to a vehi- 
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cle body of the automotive vehicle, said upper 
bracket including generally parallel first and 
second support sections which are movable 
upon receiving an energy in an axial direction 
of said steering shaft so as to absorb the 5 
energy, said first and second support sections 
having respectively first and second openings; 
a distance bracket including generally parallel 
first and second side wall sections between 
which a part of said jacket tube is securely sup- 10 
ported, said first and second side wall sections 
being located between said first and second 
support sections of said upper bracket, said 
first and second wall sections having respec- 
tively first and second elongate holes, each is 
elongate hole having a predetermined length 
and having an axis which Inclines relative to an 
axis of said steering shaft, each elongate hole 
having a first end, and a second end which is 
positioned reanward relative to said first end 20 
with respect to the vehicle body, said first end 
being positioned closer to the axis of said 
steering shaft than said second end; and 
a bolt passing through said first and second 
openings of said upper bracket and said first 25 
and second elongate holes of said distance 
bracket so as to fix said distance bracket to 
said upper bracket, said bolt being normally 
located closer to said first end than to said sec- 
ond end of each elongate hole. so 
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(54) Steering column for automotive vehicle 

(57) A steering column (1) for an automotive vehi- 
clOp provided with an energy absorbing structure. The 
steering column (1) comprises a jacket tube (3). A steer- 
ing shaft (5) is rotatably disposed through bearings (7,8) 
inside the jacket tube (3). The steering shaft (5) includes 
lower (10) and upper (9) shafts which are connected 
with each other through a connection using a resin, the 
resin being able to be sheared by an axial load over a 
predetermined level so as to allow an axial relative 
movement between the lower and upper shafts (9,10). 
An upper bracket (4) is securely supported to a vehicle 
body of the automotive vehicle. The upper bracket (4) 
includes generally parallel first and second support sec- 
tions (18) which are movable upon receiving an energy 
in an axial direction of the steering shaft (5) so as to 
absorb the energy. The first and second support sec- 
tions (18) have respectively first and second openings 
(21). A distance bracket (27) includes generally parallel 
first and second side wall sections (27a) between which 
a part of the jacket tube (3) is securely supported. The 
first and second side wall sections (27a) are located 
between the first and second support sections (18) of 
the upper bracket (4). the first and second wall sections 
(27a) having respectively first and second elongate 
holes (28). Each elongate hole (28) has a predeter- 
mined length and has an axis which inclines relative to 
an axis of the steering shaft (5). Each elongate hole (28) 
has a first end (28a) and a second end (28b) which is 
positioned rearward relative to the first end (28a) with 
respect to the vehicle body. The first end (28a] is posi- 



tioned closer to the axis of the steering shaft (5) than the 
second end (28b). A bolt (22) passes through the first 
and second openings (21) of the upper bracket (4) and 
the first and second elongate holes (28) of the distance 
bracket (27) so as to fix the distance bracket (27) to the 
upper bracket (4). The bolt (22) is normally located 
closer to the first end (28a) than to the second end (28b) 
of each elongate hole (28). 
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